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The initial value code is developed based on high ~ reduced 
MHD equations[l]. In this code, the finite difference method 
is used in the radial direction and Fourier modes are used in 
the poloidal and toroidal directions. The Crank-Nicholson 
method is used for viscosities and the predictor-corrector 
method is used for other terms to advance the time steps. 
The toroidal effect is simplely incoporated into the curvature 
term in the vorticity equation in the first version of the 
code. The low m tearing mode in the toroidal geometry is 
considered for test runs. 
Basic set of equations for {<I>III,/I(r), Am,,,(r), Pm,,,(r)} are 
given as 
:t V~<I>m,,,(r) = - ik"V~AII/,,,(r) - ikaJ~(r)Am,,,(r) 
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I dr -l dr 
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dt = -lk"<I>m,,,(r) + l1(r)V .LA m,,,(r) , 
dPm,,(r) 'k h '()II\ ( n'" dt = I a Po r '1'111,/1 r) +x(r) v lPm,,,(r), 
where h =~o / (2£), ~o = 81tpo / B~, £ = a / R, 
k" = m / q(r) - n, ka = m / rand 
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For the equilibrium profiles, we assume 
q(r) = 1.38 {I + (Q6rr. 
and 
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For the profile of resistivty, l1(r) =i11o(r) / Jo(r) is used so 
that the electric field is kept constant where r s represents 
the location of mode rational surface. For ion viscosity and 
thermal conductivity, the same spacial dependence is 
assumed, i.e., !l(r) =jlIo(r) / Jo(r), x(r) =X/o(rs) / Jo(r). The 
192 
time and space are normalized using VA / R and a, where 
VA is the Alfven velocity, R, the major radius and a, the 
minor radius[2]. 
Figure I shows the radial structure of eigen function 
<l>III,I(r) where we choose the toroidal mode number n = 1 
and take 5 poroidal mode numbers m = 1 - 5. Other 
parameters are given by f\ = 10-3, J1 = 10-5, X = 10- 5, 
h = 0.02, r.~ = 0.7, q(rs) = 2 and np = 2 . In this calculation, 
we don't solve m = 0 mode. Numbers in fig.1 represent 
each poloidal mode number, respectively. We obtain the 
growth rate as 'Y = 0.0768. It is found that m = 2 tearing 
mode is dominant for these parameters. 
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Fig. I. The radial structure of eigen function <l>III,I(r) . 
Figure 2 shows the contour plot of <I>(r, 8) . m = 2 tearing 
mode is deformed by the effect of toroidal mode coupling. 
We confirm that the linear part of this code works normally. 
Nonlinear development of tearing mode should be 
investigated as a future work. 
Fig. 2 The contour plot of <I>(r, 8) . 
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